INTRODUCTION
Scrub typhus causes systemic vasculitis characterized by the destruction of endothelial cells that line small blood vessels and inflammatory lesions caused by infiltrating leukocytes (1) . It is a rickettsial disease caused by Orientia tsutsugamushi and is transmitted through chigger bites. Its prevalence is high in East Asia, Korea, and the western Pacific region (1) . It involves multiple organs, and is characterized by a fever, headache, myalgia, rash, lymphadenopathy, eschar formation, pneumonia, and meningoencephalitis. Scrub typhus with central nervous system (CNS) involvement presents with various features from aseptic meningitis to meningoencephalitis (2) . Cerebrospinal fluid (CSF) analysis generally shows pleocytosis, a normal level of glucose, and a mild increase in the protein level (1) . The early diagnosis of scrub typhus with CNS involvement is important, as it can alter the patients' prognoses and reduce mortality rates. Scrub typhus with CNS involvement is not rare and has been reported in several cases. However, to the best of our knowledge, scrub typhus encephalitis with extensive white matter involvement and subependymal enhancement are rarely described findings in the previous literature. Scrub typhus is a well-known acute febrile illness caused by Orientia tsutsugamushi. This disease has multiorgan involvement, which includes the lungs, heart, liver, spleen, and the central or peripheral nervous system. Scrub typhus involving the central nervous system (CNS) is not rare. However, meningitis and meningoencephalitis can cause changes in mentation and death and are therefore associated with a poor prognosis. We report two consecutive cases of scrub typhus with CNS involvement. One patient presented with extensive white matter involvement, similar to that observed in acute disseminated encephalomyelitis, whereas the other patient presented with subependymal enhancement along the lateral ventricles. To the best of our knowledge, scrub typhus encephalitis, with extensive white matter involvement and subependymal enhancement, are very rarely described findings in the previous literature. Our patients did not show complete recovery, but the symptoms resolved with treatment. Recognizing these uncommon radiologic findings of scrub typhus may be helpful in the early diagnosis of scrub typhus with CNS involvement, which may alter the prognoses of patients. hyperintense lesions had slightly decreased in the cerebral white matter on both sides and increased in the brainstem (Fig. 1 ).
Uncommon Manifestations of Scrub Typhus Encephalitis in

Index terms
However, no significant interval changes were seen in the other lesion sites. He was discharged to a local hospital for rehabilitative therapy.
Case 2
A 71-year-old woman was admitted to our hospital for general weakness. The patient had visited the countryside to pick persimmons 4 days previously. Three days before admission, she had visited a local hospital because of fever and general weakness.
Her symptoms had not improved, and she presented with irritability on admission. She had a history of osteoporosis and hyperlipidemia, and was taking cholesterol-lowering medication. medical therapy, showed that the subependymal enhancement along both the lateral ventricles had disappeared and new multifocal T2 hyperintense lesions appeared in both the basal ganglia and right frontal lobe (Fig. 2) . The patient's mental status improved slightly (to a stupor) and she was transferred to another local hospital.
DISCUSSION
Scrub typhus is commonly acquired through agricultural and recreational activities in the woods or mountains in endemic areas (1, 2). It frequently occurs during spring and summer in temperate areas and throughout the year in tropical regions (3) . Typhus is derived from the Greek word tuphos, which means stupor showed mental deterioration and severe neurologic deficit (7).
The mortality rate of scrub typhus with CNS involvement is higher than that for other CNS infections, and reaches up to 25% (1).
Although scrub typhus can be associated with significant morbidity, it generally resolves after treatment with doxycycline for an appropriate duration (8) .
Scrub typhus is usually limited to the gray matter because, pathologically, it involves small vessels throughout the body (7, 9) . Thus, scrub typhus rarely involves the white matter, and only a few reports have described cases of scrub typhus involving the white matter (3, 7) . According to a previous case report, the white matter can be destroyed because of a blood-brain barrier breakdown, microinfarction, and edema (7). The first patient in this study showed extensive white matter involvement, which mim- Scrub typhus responds well to antibiotics, and the treatment of scrub typhus should be started as soon as possible after diagnosis.
The patients in this study did not show complete recovery, but their symptoms resolved with treatment. A previous study reported that CSF results of scrub typhus meningitis normalized within a shorter time than other types of meningitis (7). The patients' follow-up CSF results normalized after 5 and 9 days, respectively.
CNS involvement is not rare in scrub typhus; thus, clinicians should carefully consider a patient's complaints of neurologic symptoms, including headache, dizziness, and drowsiness. Recognizing atypical radiologic findings of scrub typhus may be helpful in the early diagnosis of scrub typhus with CNS involvement, which may alter the prognoses of patients.
